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have heen madle (1) to aseeftaiîî the elastic and ultiniate strength,
Softness, and ductility uniler pulling stress ; f to ascertain the
effects produced by drilled holes and by puiiched holes under
PIilling stress ; 3) to ascertain the resistance to, and effeet under,
bendlingc stress. The facts elicited iii thes- experiments, which
are very voltumiîsous, ivili convince the Adîiralty that they
should at least give Krupp's plates an equal position with the
'Yorkshire oies.

CAST lIto-.-In round nunîbers, the strengthi of cast iron in
Com'pressiont equals the square of the teîîsile force, or, in other
1eords, the resistance thiat cast iron of goofi quality gives to a
crushing or compressive strain is variously stated l)y authorities
01n the suldjeet ut froin 40 to 43 tons per square inch of section,
aud froxti 6 to 8 tons per sectioîîal inch for a tenisile or stretching
strain. Tabulated it stands :

Breaking
Strain.

lu compression .... ...... 40 to 48
lu tension................ 6 to 8

~Sre Working
Strain.

7 tons
là

It is clear froin this that cast iron of gooti quality may ini
compre.ssionî be strained to one-sixth of its greater strength, snd
in tenlsioni to about one-fourth. Cast iron of good quality will,
whenl firat brokeni, hiave a crystalline texture, ani a sliglit in-
dexitation will be mnade if struck smartly with a lieavy hammer.
Sometinies this nietai is specified to bear a teissile strain of 2j
tons before loss of elasticity, snd 6ý tons per square inch before
fracture. Test-bars should be run eacb day as the castings are
l'eing made, and a good plan is to specify that the test-bais mnust

Iecast 0it to the ends of the castings. Osse test is, that a bar,
2 iu. djeep x 1 iii. wide, placefi onLbearings 3 ft. spart. with a
load of 25 cwt. piaced on the centre, shoulfi give 1 iii. deflection
and carry 27 cwt. without breaking. A second test is that; of a
bar, 1 inch squiare, placed at 4 ft. 6 iii. lîearing. In this test
tlle bar should not break with a less ioad than 600 lb. placed on
the cenître. The above tests are for iron to be used in comipression.
WbVeni requirefi to be used in tension, even bigher standartds are
Sdvisable. Some engineers insist that these shall be dead u-eights,
and that nio strain shall he appliefi ini any way isy levers andl in
imnportant contracts test-bars must be cast in duplicate, one to
test, sud the other muarked with the date wlien runi, aud kept
for future reference by the engineer. The aiea. of the flauges of
Ca8t-iron girders should be in the proportion of' 6 or 7 to 1 ; but
the Upper flange, where the girder is isolated, and isot helfi in po-
8itioni by the structure itself, should be îroportioîîally wi(i, aC-
CordI ngto eaci particular case, as it lias to resist flexure, which
Woild possîbly deformn it before comîpressions of the flange coulfi
lCcur ; but where the web andi tbe upper Blange are supjîorted hy
the structure itself, as in the cases of archjes sud flooring, the
ablove proportion nîay be taken. As a gelieral ridle, we înay, iu
des-'ig'nirig cat-iron girders, make the depth fromn one-twe]fth to
Olue-sîxteeiîth of span ;bottom Blauge, two-thirds to three-fourths
the depth in centre ;top Blange, one-third to orne-balf the width
Of bottons maximum spaîs, 25 ft. With greater spins tlsan this
Wvrouight iron becomes as economical, snd safer. 1 believe sonie
Of Our mnembers are of opinion that stren gthieîing webs or ribs
ehould not be cast iii girders, as th e meta1 is drawnî awuy from
the flanges in cooling ; others say thiat at the juînction of web and
Biauge, thse nib, if brokeni away, wiil frequî-iîtly be found hioisey-
CoInbed.

<JSEFUL REUlPES FOR TUE SHOF, TIIE HOUSEHOLO
AND TUE FARM.

If the globes on a gas fixture aie nîuthI siained on the outside
by s'noke, soak tleieî in toleraîîîy hiot water ini wlîich a little
Washin gsoda lias been dissolved. TVien put a teaspoonful
of liOwdred ammonia iii a pan of luken armn wster, and with
a bard brush scrub the globes until the sînjoke stains disippears.
Rusnse in dlean cold water. They will becomie us white us if newm.

Tasteful Oruaments may lie miade of netural leaves snd sprays
artificialîy frosted. This la dune îîy meaxîs of powd-red glas@,
Which can easily be obtained by pouîîding some bits of glass
with a heavy hammer, care being, taken to proteet the eyes
agninst flying spýlinters. Dip the object in thin gîîm watt-r and
Ohke the powdered glass over thîem. Whieni dry, hsnidsome
bouquets eaui he srrî;nged.

Inl COnsequence of numerous applications to the P>ub-
liehers for single 1nmbers of this MAGAZINE, either
for saniples9 or to replace lost ones, the Company decline
BUPPlYing theru for tie future without the price, 25 ets.,
18 r6luitted.

IMPROVED SIGNAL LOCKING APPARATIJS AT
WATERLOO TERMINUS.

(See page 144.)
lui the accompauying drawiîîg we illustrate the interlocking

apparatus designed by Messrs. Saxby and Farmer, the well-known
signal engiîseers, for controlling tihe hieavy traffic of the South-
Western Railw~ay at Waterloo Terminus. The signalling appar-
atus at this station really governs two railways-tie nmain road
and the Windsor road, eachi having its up anîd its down hune of
rails. The Iwo terminal stations include ii0 fewer thiss tweive
platformi branches sud several sidings, with crossiîîgs from one
to the othiýr of these branches. Nor are tbe operations confinefi
only to, regulatiiig the movements of arrivai sud departure trains;
many of these trains have to be sepsrsted after arriviîîg, snd re-
made up ready for departure under the control of tbe point sud
signal apparatus, by which. one, two, or more carniages bave to
be changed fromn one position to anotier4~n s train, sud ail this
witlioit tihe possibility of a coufliet between the points that iesd
to, or from the varions liues aud the signais which command those
lines.

Messrs. Saxby and Farmer have contrived to render it possible
for two signalmeit only to performi sîl these operations. The
apparatus is erected in a glass-bouse upon a brige whicli spans
the four main lines a short distance in advance of the station.
It consists of 109 levers arranged in a row extending the whole
lengtli of the signal-bouse. These levers constitute two systems,
escli presided over by ouly one attendanît. On tihe right hand
is the systeni for the main hune, consisting of fifteen pOint levers,
thîirty-five signal levers, snd five settiug or lociug levers,
making a total of fifty-five levers. On the left liaud is the
systemi for the Windsor hune, consistiug of twelve point levers,
thirty-one signal levers, two boltiug levers, four setting or lock-
ing levers, sud five spsre levers, making a total of flfty-four
levers. Thus the one of the two sigmîsîmen bas fifty-five levers
sud tbe othier lias forty-niîîe levers tooperate with. But the
niere workiug of the levers is only s p rt of lis duty. He bas
to observe through the glazed sie o is bouse the positions of
trains moviug inwards and outwards, or standing to be separated
or made up ; lie lias also to attend to signais trausmitted from
other signal stations, and he lias to transmit electrical signais to
theni. On the main line side, besides the fifty-five levers that
have to be worketl, there are nine dise signais sud eigbt eiectric
indicators to be atteîîded to, sud seven knobs or hîsudies for
transmission of electric comimunications. On tihe Winidsor aide,
ini like mauner, tîsere are seven fisc signais, five electric indica-
tors, and three electric ksîobs. Tihe sigualmen tiserefore, besides
noticing what passes on the railway beneath thein, have to woîk
or observe, tise one seventy-une snd the other sixty-four separ-
ste instruments, sîl of whici are so skilfully contrived sud ar-
ranged that neither the strength nor the attention of tihe men is
overtasked.

As the ultiînste strength of a chais is that of its weakest
liuik, s0 the du'y of suds apparatus as that at Waterloo is to be
messured isot by the average work that it lias to perform. but
by the strsiîî of its busiest hours. Some idea, of that straîîî may
be formed from the followiîîg figures : - On the Thursday of
Ascot week nio less thani 515 up sud downi trains, engines, sud
eîspties passed the Waterloo signial-box. On tihe August Bank
hioliday 553, sud on Whit-Monday 556 have passefi. Eacb
passage requires 0o5 an average, to ensure its safety, sixteen
electrical îuîovenieîts of the point andi signal levers, so that on the
busiest day of twenty workiug hours more tissu 3300 lever
movemi-uts andi about 8900 electrical movements hiave to be
îssade, giviîsg a total of umore thaii 600 per Isour, or ten per
minute, besides tîsose required froin tixue to tiine for shuîstiîg,
uiiakiîîg up, or separating trains. But eveis thsose numnbers, con-
siderable as tliey are, do îîot express tise msaximsum work whicli
at certain uîornsug aud afternoou lionra daily ias to be perfornied.
For examp1 le, duriîîg baîf au hosîr abîout 5 1). m. dîsily, the lever
moveuseuts sud electiical signaIs giveis sud received succeed escli
other s0 rspidly that iis every minute msore thaîs tweive distinct
actions demaud the labour or tIse attention of the signaluscîs in
the box.

When it is considered that ail this work is effectefi, andi without
any undue pressure, by two men, we thiuk it mnust be conceded
that Messrs. Saxby sud Fariner hsave played an important piart
in facilitating the workiîîg of our grent rsilway syst-ms. Thse
great peculiarity of tlie uew systexu of lockiuig is that that loek-
ing is effected isot by thse motion of the signai or point lever, but
by tbat of tIe detent, 80 that tIe moment a lever iti grasped, and
before it eau be moved at sîl, the lockiuîg is effected. The arran-
gemnent is 80 cleariy slsowîs in our eusgraving as to render furtber
descriptiou uîsntecessary.-Etgneer.
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